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VALIDATION QUERY

Does physiological synchrony, such as heart rate variability coherence and mirror neuron activity, facilitate the
transmission of stress or calm emotional states between interacting individuals?

EMPIRICAL FINDING

Extensive neurophysiological research demonstrates that emotional and physiological states—such as acute stress
or autonomic calm—are physically transmitted between individuals through physiological synchrony.
Unconscious mechanisms like mirror neuron activation, inter-brain coupling, and autonomic synchronization
(Heart Rate Variability) allow human nervous systems to continuously share arousal levels, actively facilitating
emotional contagion.
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— Golland et al., 2015, PLoS ONE
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Yes, physiological synchrony often facilitates shared stress or calm states, but its effects
are context-dependent.

1. Introduction

Physiological synchrony does appear to facilitate the transmission of stress and calm emotional states between interacting
individuals, but not in a simple or uniformly beneficial way. Across autonomic, endocrine, and neural measures, interacting
partners often show time-locked coupling, and that coupling is frequently associated with shared arousal, emotional
convergence, co-regulation, or emotional contagion (Palumbo et al., 2017; Golland et al., 2015; Nummenmaa et al., 2012). Strong
examples come from mother—infant stress contagion, where infants’ physiology mirrored mothers’ experimentally induced stress
(Waters et al., 2014), co-present strangers whose autonomic synchrony tracked convergence in emotional responses (Golland et
al., 2015), and dyads showing stronger heart rate and HRV synchrony during successful interpersonal emotion regulation (Wang
& Shi, 2024).

The same literature also shows that synchrony is not equivalent to emotional transmission, and not all synchrony is calming or
adaptive. Stress can increase synchrony in some settings, attenuate it in others, and sometimes produce anti-phase coupling
rather than simple matching (Azhari et al., 2025; Denk et al., 2021; Creavy et al., 2020). Neural findings support a mechanistic
role for inter-brain coupling and mirroring systems in shared affect and understanding, including synchronization in emotion,
default-mode, prefrontal, temporoparietal, inferior frontal, and somatomotor regions during emotional engagement and positive
contagion (Nummenmaa et al., 2012; Zhu et al., 2025; Kinreich et al., 2017).

Does physiological synchrony, such as heart rate variability coherence and mirror neuron activity, facilitate the

transmission of stress or calm emotional states between interacting individuals?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1 Research consensus on synchrony and emotional transmission

The literature supports a qualified yes: synchrony often accompanies and appears to facilitate shared emotional states, but
whether it spreads stress, supports calm, or reflects healthy co-regulation depends on relationship, task, emotional valence, and
regulatory context (Bastos et al., 2025; Xu et al., 2024).

2. Methods

This Deep Search ran over more than 170 million research papers indexed in Consensus, including Semantic Scholar, PubMed,
and related scholarly sources. The workflow began with the user’s core question, expanded it into mechanism-focused and
application-focused searches, screened results with machine-learned relevance filtering, and then ranked a final corpus for
synthesis.

A total of 190,918 papers were initially identified from the main query, 230 papers were screened in the focused relevance stage,
145 were considered eligible after thresholding and deduplication, and 50 were included in the final corpus for full synthesis.

Search Strategy

13.3M 1.5K 50
= =
Retrieved Eligible Included
Q 21 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L 1citation graph use

All papers retrieved from 21 searches and 1

citation graph use.

FIGURE 2 Deep search screening and inclusion workflow
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The strategy combined direct searches on synchrony, emotional contagion, stress resonance, HRV coupling, and inter-brain
mechanisms across social and clinical contexts.

3. Results

3.1 Key Papers

Several papers anchor this corpus because they directly test emotional transmission rather than only documenting synchrony.
Waters et al. provide experimental evidence for stress contagion in mother—infant dyads, Golland et al. show autonomic
synchrony linked to shared emotional experience without direct interaction, and Nummenmaa et al. establish cross-brain
synchronization during emotional processing as a plausible neural mechanism for interpersonal understanding (Waters et al.,
2014; Golland et al., 2015; Nummenmaa et al., 2012).

Paper Summary

(Algumaei et al., 2023) Experimental stress contagion from mothers to infants (Waters et al., 2014)
(Creavy et al., 2020) Autonomic synchrony tracks shared emotional convergence (Golland et al., 2015)
(Golland et al., 2015) Emotional events synchronize brains across individuals (Nummenmaa et al., 2012)

FIGURE 3 Foundational papers in this synchrony corpus

3.2 Stress Transmission

Stress transmission is the clearest supported case. In an experimental design, infants’ physiological reactivity mirrored mothers’
prior stress, and negative evaluation increased mother—infant covariation over time (Waters et al., 2014). In minimally interactive
groups, peers’ cortisol and alpha-amylase predicted one another bidirectionally, showing physiological stress coupling even
when contact was reduced (Denk et al., 2021). Older couples also showed endocrine synchrony, with quarreling increasing
synchrony and mindfulness mitigating it, suggesting that synchrony can amplify dyadic stress unless buffered by regulation
(Hopf et al., 2025).

Feature Result

Study Type Mother—infant experiment (Waters et al., 2014)

Stress Manipulation Maternal social evaluation (Waters et al., 2014)

Main Physiological Finding Infants mirrored maternal reactivity (Waters et al., 2014)
Behavioral Correlate More infant stranger avoidance (Waters et al., 2014)
Strongest Condition Negative evaluation condition (Waters et al., 2014)
Interpretation Stress states can spread dyadically (Waters et al., 2014)

FIGURE 4 Landmark mother infant stress contagion findings
Stress synchrony is not identical to subjective stress sharing. One group study found physiological synchrony in cortisol and

alpha-amylase but no emotional synchrony in self-reported stress, supporting models in which physiological resonance can
precede, but does not guarantee, conscious emotional contagion (Denk et al., 2021).
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3.3 Calm and Positive States

Positive and calm states also spread, especially when interaction is affiliative. In friend-versus-stranger dyads, observing a
sender’s positive facial expressions increased spontaneous mimicry, self-reported positive emotion, and heart rate/HRV
synchrony, with stronger effects among friends (Lin et al., 2023). Stranger dyads also showed cardiovascular synchrony
associated with convergence in both positive and negative feelings, but positive contexts produced a tighter link between
smiling synchrony, cardiovascular synchrony, and positive feelings (Golland et al., 2019). Shared calmness can also synchronize
physiology: lovers showed synchrony during calmness in a co-viewing paradigm, although the effect was context-limited
(Bizzego et al., 2019).

Dimension Positive/Affiliative Contexts Stress/Conflict Contexts Citations

Emotional spread More positive congruence More negative arousal sharing (Wang et al., 2025; Cook,
2020)

HR/HRV Stronger in friend dyads Present in stress discussions (Lin et al., 2023; Cook, 2020)

synchrony

Relationship Closeness strengthens Conflict can also synchronize (Lin et al., 2023; Bastos et al.,

effect contagion 2025)

Likely meaning Affiliation, empathy, co- Stress contagion or co- (Bastos et al., 2025)

regulation dysregulation

FIGURE 5 Context differences in synchrony outcomes

Interpersonal regulation studies point in the same direction. When one friend tried to down-regulate another’s sadness using
reappraisal or suppression, both strategies improved emotion and increased heart rate and HRV synchrony relative to control
(Wang & Shi, 2024).

3.4 Neural Coupling Mechanisms

Neural evidence supports a plausible mechanism by which synchrony can facilitate emotional transmission, especially through
mirroring, shared attention, and mental-state simulation. Emotional movies synchronized activity across participants in
corticolimbic and attention networks, and negative valence particularly synchronized regions involved in emotional sensation
and understanding others’ actions (Nummenmaa et al., 2012). Positive emotional contagion in interactive stranger dyads
increased inter-brain synchrony in inferior frontal and supramarginal regions associated with mirroring, as well as dorsolateral
prefrontal regions, and this neural synchrony correlated with the observer’s emotional state (Zhu et al., 2025). In parent—child
and romantic dyads, inter-brain synchrony is strongest during cooperation, positive affect, and social gaze, and it relates to
emotion regulation and connectedness (Reindl et al., 2018; Kinreich et al., 2017).

These studies support facilitation, but not proof of one universal causal pathway. Reviews describe inter-brain synchrony as
dynamic and context-sensitive, and note that anxiety, depression, autism, and parenting stress can reduce synchrony in social
brain regions (Azhari et al., 2025; Azhari et al., 2019).

Results Timeline

Emotional transmission research has progressed from autonomic linkage to multilevel brain—body coupling.

3/ 8


https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export

# Consensus

2012

2013 2014 2015

10

1 19 16 7 14 5 13 6
15

11
18

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

FIGURE 6 Timeline of synchrony research; larger markers indicate more citations
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Early work established autonomic linkage and relationship effects, mid-period studies tested experimental stress contagion and

therapy/process measures, and recent work increasingly integrates hyperscanning, context sensitivity, and intervention-relevant
co-regulation (Waters et al., 2014; Azhari et al., 2025).

Top Contributors

Within this corpus, R. Feldman, llanit Gordon, and A. Azhari appear most often, and Psychophysiology, Scientific Reports, and

Developmental Science are the most recurrent journals.

Type

Author

Author

Author

Journal

Journal

Journal

Name

R. Feldman

llanit Gordon

A. Azhari

Psychophysiology

Scientific Reports

Developmental
Science

Papers

[901642702f0b530097fc561419235ff4][ed013f0e43bb5165a81d7541df0aled7]
[c499528857e657a5b969f0e904434ab5]

[53f24824da075660ae86e78e403974de][12ea9ccd139557699¢c521b34068d3edc]
[901642702f0b530097fc561419235ff4]

[d1dff2eb42a653cdaaddfi1af27bf143][edbbad063bbf51f29d9f1b6b1275785¢]
[90bd4ecibebd55ffod7ca019d1fade9d]

[aa98b606e00e587ebba6d61f0573bceb][12ea9ccd139557699¢521b34068d3edc]

[90bd4ecibebd55ffod7ca019d1fa4e9d][ed013f0e43bb5165a81d7541df0aled7]
[c499528857e657a5b969f0e904434ab5]

[901642702f0b530097fc561419235ff4]

FIGURE 7 Authors and journals most frequent in included papers
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# Consensus

4. Discussion

The strongest evidence is for association plus limited causal facilitation, not for a universal rule. Experimental work shows that
one partner’s induced stress can alter another’s physiology and behavior, and laboratory emotional-contagion studies repeatedly
link stronger physiological synchrony with greater emotional congruence (Waters et al., 2014; Lin et al., 2023; Wang et al., 2025).
Across reviews, synchrony appears across autonomic, endocrine, and neural systems and is widespread across parents, couples,
friends, strangers, therapy dyads, and groups (Bastos et al., 2025; Konrad et al., 2024; Azhari et al., 2025).

The main limitation is interpretive ambiguity. Synchrony can index shared calm, empathy, and co-regulation, but also shared
distress, hostile arousal, or co-dysregulation (Bastos et al., 2025; Xu et al., 2024). Several studies show substantial heterogeneity
in magnitude and direction, including anti-phase or negative synchrony, and some studies find physiological coupling without

matching self-reported emotion (DiGiovanni et al., 2024; Creavy et al., 2020; Denk et al., 2021). That makes “synchrony
facilitates transmission” a moderate-confidence conclusion that is stronger for stress contagion and positive emotional

contagion than for calm-specific transmission.

Neural evidence is promising but still less mature than autonomic evidence. Hyperscanning studies implicate prefrontal,

temporoparietal, inferior frontal, and supramarginal systems involved in mirroring, mentalizing, and joint attention, yet most
studies are observational and short-term (Zhu et al., 2025; Reindl et al., 2018; Alonso et al., 2023). Direct tests that mirror-
neuron-like coupling causes emotional transmission remain limited.

Evidence
Claim Strength Reasoning Papers
Physiological synchrony often Replicated across dyads, groups, and (Palumbo et al., 2017;
accompanies shared emotional < multiple physiological systems, with Bastos et al., 2025;

t . . .

states between people. rong consistent observational support. Lettieri, 2026)
Synchrony can facilitate stress Supported by experimental mother— (Waters et al., 2014;
transmission, especially in close infant data and replicated Denk et al., 2021; Hopf

St . .
or shared-stressor contexts. ong endocrine/autonomic group and couple et al., 2025)

findings.

Synchrony can facilitate positive Multiple lab studies support positive (Lin et al., 2023; Wang &
or calm state transmission and Vo contagion and co-regulation, but calm- Shi, 2024; Bizzego et al.,
interpersonal regulation. oderate specific evidence is thinner. 2019)
Inter-brain synchrony in mirroring Mechanistically coherent and (Nummenmaa et al.,
and social-cognition circuits is a . supported by hyperscanning, but 2012; Zhu et al., 2025;

Moderate

plausible mechanism for
emotional transmission.

Synchrony is inherently beneficial
or always reflects empathy.

FIGURE 8 Key claims and supporting evidence in corpus

5. Conclusion

Weak

mostly correlational.

Evidence is mixed because synchrony
also appears in conflict, dysregulation,
and unsupportive contexts.

Nicholson et al., 2025)

(Bastos et al., 2025;
Creavy et al., 2020; Xu
etal.,, 2024)

Across this corpus, physiological synchrony is best understood as a channel that often supports interpersonal transmission of

affective states rather than a simple marker of harmony. The evidence is strongest for shared stress and positive emotional

contagion, and more limited but suggestive for calm or regulatory transmission through HRV/RSA-linked parasympathetic

processes and inter-brain coupling (Waters et al., 2014; Zhu et al., 2025; Bar-Kalifa et al., 2023).
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Research Gaps

The main gaps concern causal direction, calm-specific transmission, multimodal measurement, and longer-term outcomes. The
literature is broad on autonomic linkage and social context, but thinner on interventions, mirror-neuron-specific tests, and
prospective designs.

Topic/Outcome Autonomic Data Neural Data Causal Manipulation Longitudinal Follow-up

Stress contagion 10 3 4 2
Positive emotion contagion 4 3 1
Calm/co-regulation 4 2 2 1
Clinical dyads 3 1 2

FIGURE 9 Evidence coverage across synchrony research topics

Open Research Questions

Future work needs to test when synchrony causes emotional transmission versus merely reflecting shared exposure, and when
desynchrony is protective rather than maladaptive.

Question Why

Does increasing HRV or inter-brain synchrony This would distinguish synchrony as a causal regulator from
experimentally improve dyadic calming during stress? synchrony as a byproduct of shared context.

When does anti-phase synchrony protect against stress Negative coupling appears in several studies, but its adaptive
contagion rather than signal dysregulation? versus maladaptive meaning remains unresolved.

Do mirror-system inter-brain effects generalize from Current neural evidence is stronger for positive contagion than
positive contagion to shared calm and stress recovery? for calm-specific or recovery-specific transmission.

FIGURE 10 Open questions for future synchrony research
Overall, physiological synchrony does facilitate transmission of stress and sometimes calm emotional states between interacting
individuals, but its meaning depends on context, relationship quality, and regulation.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright

holders’ consent.
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